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(57)Abstract: 

PROBLEM TO BE SOLVED: To stably read an image 
with high image quality by eliminating the effect of 
dispersion in brightness and darkness of each shading 
roller. 

SOLUTION: The image reader is provided with 1st 
correction data generating means (21, 22, 10), 2nd 
correction data generating means (21, 22, 10), brightness 
and darkness dispersion data generating means (21, 22, 
10), a nonvolatile memory 30, brightness and darkness 
dispersion data storage control means (21, 22, 10) and 
shading correction data generating storage control 
means (21, 22, 10). Brightness and darkness dispersion 
data Dd of each shading roller are generated by a 
brightness and darkness dispersion correction chart and 
stored in the nonvolatile memory 30, shading correction 
data Dsc from which brightness and darkness dispersion 
resulting from each shading roller are generated and 
stored in a correction table 27. 
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raic^i >r wmr w >— s^-tr >-*a>ttsa pits 
•y- 1 ^ *f w > - v* >-*c*tic-*- **m*<d x— ? 

&tsti&m&?-* sfciET-^w-Etfi^f-^x- 

> <f a - ^ - 1 <r> w ic i« a $ *i tz m m t v ie m * 
> — v^-tz y 't??*ed&flt i ttijEm^r- 

■otic-r ^> v x - ^ ^ □ - ^ — ^ t> aai o fcffliE 

BWSL-t—? ^SlrS-vx-T^ ></D — ^— <D^B&/<^ 
*V^r*^t?*2»IEfflT— ' $» ££j£pitre&* tit 

**Stffitt<DttB* y KSfe&^fflES-^'f W > — vHr >it 
£BH^-C*t£?-*€-vx-^ >^ D — =? — £>K8fco 

ffij tzft^Tmm? =? -f W >- i^-tz >itOSB5SBj^ 

DSBC^ieflfe^-^ $»i J f-^;ui-Ett*ttfc«->x- 
■r -f >^»jE-t— * £ffitvC vx— 7 s * >^»iELOO 

>>-tr>-9-^ffl^T^»^'>x-T^ ><?o — ^ 
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> ^ U fcEtt-T * < ^ ^^t-5i Et«««^© . 
«JEB«X«JfcIH«t<DBI55 y ^5feU:^IOE*&7^ W 
i>-b ^ ffl tNT ^R«-> x — ^ -<>^ D-^-tix 
mitzW&L-T—* ^ir^K^vx-x-O^o-^- 

HtlES-> x-ir< > ^miE^— U^oltJE^H 
T-^;uizEtfiT^->x— >?*HjE^-5?£j£EtS 

[OOO 1 ] 

i \ t z tifr r> rsj iz & i >r ^ & ^ > - 

Ett^^fc^V'x— XJfoiEr-* ^ffllvCvx — 
[OOO 2] 

oil. Bs^^T/iaeic^-r^ss^y^ (5 8. 5 

9) . yi-f-T >^D — ^— 5 6 ( 5 6 A~ 5 6 
C) . 7-<>-<^— i^X^r-V^-3 (3A-3C) , ©7 

[ooo 3] Gnai£ y ^©t*. htru^l^— *vfs\i® 

30 @e$^^^|Sgi^y D-7-58 (D-7-fli5 8A~ 
58E) £t*&&V a — Z7—S 9 (D-7-SJ5 9A- 

5 9E) (totaflttci^y. aiy^v Ks 2ic-b*y 

t>t3A, 3B. 3C^b^io 10CD^-r>*<> — 
40 J c^-3<Oft^bicj:^^M»3!l^ (CCD) O^ti 

«^-fl:ffl»^«nf3x h?§i£Ui>*m&i£XTZtz#) 

[0005] Z<0£ ^^»»CD^>r W*-v-fcI/-*£ 

«fflr^H9E^«<sgi3iy D-^-seiSck^ajiiy □ 

■t>tf3A. 3B, 3 C/-^PS-r ^>x— >^D — 
7-56A, 5 6B. SeO)<W1Z>tn:i^ 0 ZCDis 
i-f-f>^D-7-56A, 56B. 5 6 Cft. Rjf 

50 >-f > — v^*tz 1s*t 3 A, 3B. 3CtO04r*x 
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[0006] H»a-vh20ll 07C*tCPU2 
1, ROM22, RAM23, AaS^JjK— h ( h /O) 

[0007] AasfciK— h2 4rr|$tt$tLfc K^^/<2 

DVtt#B&*T2A. 2B, 2 C^ja*TC»BTte*efe 

-vt>t3A, 3B. 3 CX*BtmL£>tltz7-rnV<D& 

[000B] Iftffii@KlO(^ fl65E-T — ^;U2 711 
^*>B1I£;h.fc«-^<f W * — 2*fe >if3 A, 3B, 3 

WT * T- * 6 ^fa ^ L -C x - *x > ^flllE £ 

sceut*. L^&g^ ^juanaisi t*#oK>- 
gas***. 

S-^-f W>— >tz>-*3 A, 3B, SCCDsME^S*^ 
JT2 A, 2B, 2C(DX:*ft(D@Wtt&^tt<Die»£ 

[O010] 7-f>0~vt>-9-3Aa)l|^ &3fe*T 
2 A^3|*TLfc^^(D«I5T*Staiy CM* 
S&iT 2 A £&*T LtzVtmvmtji U I £ X ^ 
fill=ttftyiM**tt. ^-T ^-b>-9"3 AT'RSX 

(o) t^icfc^^^r-^sg^spe^nssLriRu 

(TH^Mtt) Piaster*, 
[ooi i) save, ^3fe*T2 A(D^*Trti5-e. 
Bofyyi-f^ >^d-7-56 A^x^fajrzttHa 

iltf 2 5 6 ^HlULT^Tcfil^S^r— $ <>: LT»IEx 
&tltz&T-92^—*&&metz8lX\~Ut<t> s ?<<> 

l r ana ^>nfr t- * tSfiw«iratt(D e r- 
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[ooi 2) ^-^ffftae^cDda^i^-hiB 

;U2 7fC#&^Ett£*L*: J r— ***^<f W *—i>1z> 
-9-3 AlCOlvC<Z>->x— x< >^«IE J r— * D s t 

£lcEti£:h.* 0 — v-b>-9"3 B, 3C(D4 

[OOI. 3] ^<lt, §vi-fO^D-7~5 6 
10 A, 5 6B, 5 6 CI*. S£i*nB£f&tfrr 2> CI £ fr> 

aai^*iB«A^8i$^fcfit«: mm) osfe 

[O O 1 4] 

[^MB&L^^-rfcRffl] <^*>Tr. 3^>x— 
^>^D-7-56A, 56B, 5 6 C (Dfifee^StW 

20 0^0-7-56A, 56B, 5 6CrBJIZ$3l+*^5?J 

» (30) 0)^* W>— i?-fe>-tf (3A-3C) 

(m*-l£. AO — A5, B0 — B5) U "CHEER'S) 

[OOI 5] ^< Lt, vx— T4>7telE J r- : $ D s 
^WSIC^UTt. «->x— 7W>^D — ^— 5 6 
30 A. 5 6B. 5 6C<DBfegO£yiJJ&fra<fgf$3e<t. g 
^SfHt, ^tiZftlZj: y/\^Ot>TL^7 <tS^x — 

-vt>t3A, 3B, 3C(DttlSyK^(t>^^o U/c 

A>y*>. -»(7>^SKtt^y(0E5SBt^^ o x^rni 

<< *—i>1i>4t<r>9!ii><m*? ^StcHw lesion * 0 
[O O l 6] ?^>IZ. v^x-x -<>^D-^— 5 6 A, 
56B, 5 6C(7)^S&/<7^4rtt. iE^aBaiSflfeT— 

40 <t isxo&ngmitt urflsir-^itfloco. v-x— t 

O^P-7-56A, 56B, 56C£g&UTatm 

mr—' ? &mmtzmm-rz>z t iz* vttDmm'*^^* 

7-56A, 56B. 5 6 C LtS»f 4 C tli 

[0017] *«Bfi(7)gW(i. §Vi-fOC/D-7 

l x fr ^ iBfifcaaasoi ^> c /z & & 0 

50 [ O O 1 8 ) 
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[R«£«*r**:<fc(D^K] 5-lfi#*r2A. 2B. 2 
«b. ^^>-r>-y-l!>t3A, 3B, 3C<DW&L l ) 

t v \z *rt z> -> x — t * > je » b*r& y 

>^D-7-56A, 5 6B, 5 6C^B^7^4 

SB* («^.«3 0BCTi:) lz9W/<9?*£¥fraf=«fc 

[0 0 1 9] *5glp§te. 4vi-fO^D- 

7-56A, 5 6B. SeCODlSl/^^f-^ft 

* «s»a>«^jft«B*ic^^o^»jBii> =e y recti 
em* i= l r ru* o fcffl ier** ^- * t eas ft * *tfc» 

56 A, 5 6B, 5 6C(DiH/\*7^^Lm 
*J-e*j5tfc > x — x -r > ?«IE7=— £ pJflg^Ofc 

10020) -T^^>^. i <&3B8fcfc* a^s^ra 

Lx RKttfeBtt «fc*^ -f W>— viz >-**£HffliE 

iz*e*M£») l r as* o /-s-siRi&iaffcir-* ^^ie 

ttfc^B&/<^^^ffiIEffl^^- h*^RB*o*:*SiERI& 

^-^ £ m izmtSL^^ << w > -■ x-b >if0ii3s y 

-f W > — v^>1*£m>TttJST&&vx-7^-< >v* 
D-^— ^R^ofctt^RSST-^a^&^x-T 1 

&£.tit'*m-C&Z££*,tZ. S^ffijEffi^-^SM 
jEffl^r— * iz Lt^vi-f-f P-^— <DS1 

«rttici&j*L. Bucs6^*is(»a)a?ayc5fc^^c 

ft^-f W >— vHz>tT£m^^l£T*$vx-7 r .< 
>v* p — — d x £>R&S LfcRHfc^r— £ $if:§K§vi 
— x -r > v* o — ^ — 0>9IP&/<^ 3 ffiJEffi 7 s 

— * ££fi£^te^OiftE^vx-7W l/^ttjE^-* £ 
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izEwmizm&Ltz. zt£ttmtT^> 0 

[002 1] *^*!&Eprett. «-^-f>-<* — v-tr>-* 

rb*^-? £*k*3R*^-c w * — s?-tz >-tfoais y 

EBfr/^^fcjEBI^- h^W£Lfc«®T*^vx- 

10 $^C«->x-^f^>^P — (D^BS-^N'^^^r^^tr 
«2»IEfflT-^$±l«r^o fit, £fef££;h,*:S5i 
^J:^2«iEffiT J — ^^IfflLr^-v-zt-^f-f >^P 

y tccttLrfi< 0 

tO 0 2 2] Rffi^IHftiOttHay^it*,. ^^>x- 
— "r-T >^P~^-CO^B&/\*7^^r^^^;^0)(D*^ 

o*>x-< >^»iE¥-^ £m*t*m3 ruTEm^-** 

20 =E y ^ t>RtlS Lfc^P&/<^ 'V*^— ' Si $ffilNT& 

*> x — 7 s > <f P- ^ — 0>^B&/ < ^ *V ^- L frfiH 

-7=-<>^P-^-(D^Pt/<^^^rC0^W^^UfcS 
SKIH«lRia y L r fr^ 

[oo2 3i *tz. n*i*2<D&miz. ^m^mzfk 

IlLO'p'OJ ><< >— ^tr>itc 

^iC-r^ttSr^vx-T^-O^Q — ^— infill, R 

»/<^^^r«iEffl^-V- ha^RSfcot-fcllERH&r-' ? 

40 $anrsK^7 -f w > -viz >-9-(0Rss y 
x— >^ d— ^— ^bRgxofc^iiEa^^—^ 

fz3-->x — T^-f >v*P — ^— (D^B&/<^ W^r£^<D$g 2 
«iE ffl t — 5 ^ « 2 ffiSE ffl -r— 5» ^RJc^S t . 

x-x-f >v / D-^-(DB8P&/N^->^r7 r — ^ ^^53c-T^> 

^^»«ti^ ^ y *WB*/^'>*t- 
50 9Ctra»^R^. BlJCRBX?t»®«t<DRH5iyf-5tlL*, 
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IflE^ ^ *fW> — i>-fe I >T SBCS- v x — •< 

> ^ d — ^ - * t» rr o fc mm t - * £ &( c £ E* *> x 

-^^RSt-r^lirattjEffl^-^^^Si:. COS? 3 
ttuEffiiF-* <t=F»«tt> ^ »J*6RttJLfc*»/<^:/ 

[0 0 2 4] ft*fr ftlttjEffix— 

> — i>*z ^v-omn* y y*££t?sr i rasEs^— * 

jEffi^— *£*JfflLT&^x-x*>?O-~v--<7)9l0f 

^UlcEtt**!,*. 
[0025] RflmfeBftaftttCft&tu !&3*liIEffl 

UT, i^x-^-<>^IEffl-T-^^fi£U^O«iEir 
[0 0 2 6) Ltz&iX. »*El<D$6IB0)*t^<hl3)t* 

[00 2 7] 

[*9KD*fc<DflSIS] KIT. 
#ff8L-Cltt^^o *®ttR&£«{*. 

tzisn /-^rax^iffiiEffl^f-^^fie^s (2 i . 2 

2. IO) t. &2«IEffl^-*£j£^» (2 1 , 2 
2. 1 O) £. ntt/*??*-?— 9£l£^Bt (2 1. 2 
2. TO) t. ^it^^'JSOi, WfrA^^r 
— ?C1S«tfP^a: (2 1. 22) i. m3filiEfflT— ^ 
(2 1. 2 2, 1 0) t, ->x— ^-r >?*S2E 
"f—^^^EttffliW^S (2 1. 2 2. IO) i^S 
It. §->i~f-f >^D-7-5 6A, 56B. 56C 

— ^ D s ^^RJcBJ^O|«iEi i ~^;i.2 7^E«Rl^fC 

[002 8] ®MZ&l^X. »f*M4wn(*. El 2 CDS 
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T 1 OI"^r> >^^>X^— K <t S T 1 8^-fH« 
Rfc*-K££a#ta»W1lg££;h/CU* e ttflpzL--/ 

=E*)) 3 06^®ltt»ttTU>i c 

[0029] c:i:, *&i »jEffl^r— ft 

1 »IEffiT-^^«fflJ^a A£tMA<*t*/iR0M 
22iCPU21 <tffl«ffiSisIBi oia^teESSfu 
04. 0 5 fC^TS-^ •<>-<> — i>-b>-9-3A. 3B. 
3C^rSR^VX-f >^P-7-5 6 A, 5 
10 6B. 56Ct(DnSI^»A^ttfc^B&/\^^^rffljEffl^ 
-V— hfr^RSSofcfceiEtt Bfc^r— * ££fC=&^-< W > 
-vt>t3A, 3B, 3C0a«iy/^7^tS 
I^IEffix— *££jsrr*> (0 2(DS T 1 2, 13). 

1 &m 3 (b) izijkT "or 

[0 0 3 0} T^^^. KlffljEfflf-SiDltt, ftl* 
-DfcJl&^SigefeU^^UA^xtf -i o- ttil&ttl 

"9*3 A, 3B, 3 CT'mmzBtfRitzmiEm&^-t 
20 (U*J10 £03- (A) f~7*-r L c <t L*:*S£lc. C0 
^Lc^±EiSafeL/^;i ( -1 o" ) tzffijE? 
Z>tzMZ!&W*mT'&>Z> 0 ->>-tr 
3 A(DS&1 »SO?!tt^^ (CCD) EKDffijER 
(U^Lc) *>< ~9- <7)*i^li. *<7)S&1fit 
jEt— *D 1 Offfct. E)3 (B) fZ^T "+1" t IX 

[0031] m&'^*y*rmj£m^"r- hit. <s->x- 

f^>^Q-7-56A. 5 6B. 5 6 C<Dtet&&fc, 

t^DT'feiA^^>. §yx-f-0^0-7-56A, 5 
6B. 5 6CO«DW«©^feltififeS<t(5Ji:^-r'2>(D 
A«»*L^. C<7)^Jg^SS-cri. R%*t*H(fc*<EP8$ 

efefflfe t R c X* ^ ofsr % wm $ t ^ i «%a> 

a&mft(7>^(D»ffi^^B&/N*^^^rfflIEffl^V- hit 

40 [oo3 2] mm/<^^^jEm^r-htt. ± 
x&&&v$>z>zttzmmzixtei\ mtutt^-i w 

>-v-b>tf3A. 3B. 3 C0)€-R^S^t?S1"^ 

^&m&o&<ni&m±!simzY-?sfoiz&i). ^-r. ^ 

(JRffl^) £RHRoT€-^-<W>-- v-b>-9-3 
A. 3B, 3 C(7)RBS©ffi£!raSL. «t>T, 

A. 3B. 3 C(Dt*lEBftX^—9 Z&lZ LXm 1 

50 -^di £±j£-t*c£ a<-e^*o 
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(oo33) ai-. £2»iEffi^-*£f£^mi. s-^ 

-<W ^-b>tf3 A. 3B, 3C^ffl^T^vi- 
ir^ >^fD-5— 56 A, 56B. 5 6 C *=>ttB*o 

»!Ettffi^--*££fziiB^>x-^-r >^d~^— 5 

6 A. 56B, 5 6C<DBBH&/<^^^r^^^Sg2«iEffl 
^r— 5»^fi2T^Sr-. m2*IIEffl J r--*SU£tt»>:? 
P^7A^tttt$tfcROM22tCPU2 1 £W&& 

Oti^iB&^Ju 02(DST 1 4, 1 
fr^n^o C(0«2fflIEffi^— ?$03 (D) rr«i- 

-D2" ^t-r^o 

[0 0 3 4] £2ttJEffl^f— *D 21*. 

i~f-r>^0-7-5 6A, 56B, 5 6 C^^-T 
W>-vt>^3A, 3B. 3 C-e*KlC»^ofc«l 
lEBtlfcT— 2 (U"W $03 (C) ll^tL rlH 

(-10-) Izt&JLtbtzfrlZ&^Uiii-Xs&Zo mjLtz 

^■<w>-viz>-*3A<Dsn»B<D *tw&&m* e 

1(DL/^ULr 1^-6" ^2*fiIEffl'T— 9 

D2CD«I(±. 03 (D) tzHk-r "+4- <tU-C^fi£$^ 

[0035] Lfci<or^m2ffi3Effl J r — & D 2 1*. £ 
yi-f-f>^D-7-56A, 56B, 5 6C^bBE 

A, 2B. 2C(73^*T4>a)^^ti«S§A^Bt/^^^ 

#y. C(D£f::S«A<k*o 

[0 0 3 6)«BS/\774f-^4^S:tt, PJBS&tjIZ 
£j££*L*i£ 1 ttlEffiT 5 -* DU«2 fctlEffi^r— D 
2 £ ^jpJfflLT^yi-f^ >^D-7-5 6A, 5 6 

B, 5 6C<D^B&/^*y+iF— ?££tfrr*^®T*. 95 
Bf / < 9 ^^r-f- * ^«»^n ^ A £ R O 
M22<tCPU21 <tE«jBS0K 1 0 £ 

— * £®3 (E) IZtkT "Dd" ttio 
[0037] t^t>, ^«2A, 2B, 2CO* 

>t3A, 3B. 3C^t, BB&/^^3r*SIEffi^ 
•V— hjfr*£M*of::*7-f W* — SMz>*9-3 A, 3 
B , 3 C0KB^J/<??*££ttffijEKflfc-7 f -- * (L 
c) Iz^SifcoE^-SD 1 «->x — t=-<>^d 
-7-56A, 56 B, 5 6 Z>BRSL O fc^ ^ << W 
>-yt>-9-3A r 3B. 3 CCDS6BR U % >3r*S«fct/ 
^D-7-56A, 56B. 5 6 C(DiB&/<7'>^t 
t^ffiiEaiS-f-^ (Lr 1) l:ia&<«2»jEffl-T — *D 
2 <!: [C(D«SSBBT*f*^ 1 tiSlEffl^r— * D 1 

(WaLI*. ) ^b«2flfiiEfflf-5'D2 (MX 

t* % - + 4" ) witr^ys-^-r w>— v 

-tl>-y-3A. 3B. 3*C(7)E558y /N^^^r^^^L^O 
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§yi-f-f>V*D-7-56A, 56 B, 5 6C(D^ 
H/^^f-^Dd C = -3= (+1) - ( + 4) D 

*Ddf£. &7-<>-f>-yt>1f3A, 3B. 3C(D 
^mXtftlR^ (CCD) E1-E t~Enrtl:^ 

[0038] CtOcfc 7tLt4^?*lfc^ll9/\*7^4f 

fi«Jtt:ROM2 2tCPU21 £^£>fc&9lB&/^ 
10 7*f-*fittllWa{2 1 l 2 2) ICj:or^»^ 
tty^E'J 3 OlnEt! (02(DST 1 7) £*t* 0 U± 
it. > > J f7^>X^E— K (®2CDST 1 O0YES) fC 

[0 0 3 9] IHifeBHX^— K (ST 1 8CDYE 

S) T^O->x — ^-<>^»jE-t— *D s catgEtfi£*L 
Tl*ttl*JM-f=JtfT 3 fltiEfil-T— 

(*, K9l>t«t]H(»(7>KBlV (BftSfltiHE) tcSfc 
5^W>-rv-b>-9-3A, 3B, 3C»T^>i 
-f^>^D-7-56A, 56B, 5 6 Cfr£SM*o 
20 fcttttt^r-* (L r 2) ^IC^vx-fO.v-D 
-7-56A, 56B, 5 6C©TO/^^$^6« 

RSt«fflI^D^^A$^tt$-yrfcROM2 2 tCPU 2 1 
tia««l^l5!^l 0<t^bM$*UB2©ST2O, 
2 n?35frS*L* 0 d CD £5 3 ffilEffl^-S &® 3 (H) 
d^f "D3" tti. 
[0 0 4 0] Tttibtu S3«|jEIB7— 4 ?D3lt 
i-fO^O-7-5 6A, 56B, 56C^7< 

w* — v>-tz>v-a a, 3 b, 3 cT'^f&fzaasoTcSB 

30 SX-T — ^ (U^;U) $03 (G) i:*tL r 2£ Ufc*t 
*f-. C0L/^H r 2^±E18dfeu^^ ( "1 

o- ) tzmiET z>tz#>tz£>^ufix'&z> 0 mxi*t?<<is 

<< * — £H*>-9-3 AOftlig^tXmE 1 01/ 
^iUL r26<"5" CD**^(** £ 3 ttjEfflx— ' * D 3 CD 
flUS@3 (H) (CtfT "+5" tUTMjnS. 
[004 1] O^y, CCOjgSfiliEfflT— ?D3(t ft 

*^.io Lfci<ot, €-^>x— T^WV^a — ^— 5 6 
A, 56B, 5 6 CCDHtt/tv^C^SttBiymiS 

(0 0 4 2) ^T. ->x— 7 : W>'y*«IE7 : — 

Ofti&MiS Lfr^B&/\ v^^-r— Ddt $ffltNT«H 
Wt'fi«j5t^«- x — -r > ^ ^jET-^ D s c ^^fiJt L 
A^O»IE7 L -^;U2 7icEtt^i^S-c. >x— T-f> 
v^ffiSE^r-^ ^fiJtEttttW^Q ^7A^W?tf; R O 
M22tCPU2 1 <b®«4BS®Kl 0£a*£ff2R)fc$ 
i2(DST23, 2 4Vmft2tl% 0 UH. &31% 
50 jEffiT— $D3tt. StaWfW^S (CPU 2 1. ROM 
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2 2) fC«fcoTttai£*L& (ST 2 2) 0 
[0043) flfctf^-TW* — *>1Z>V-3 A<DSTl§ 

§OHMtKIME?-E 1 0K3HEfflf- *D 3**03 

<h) ic^r "+5- r% aaittwi^s (21. 22) 
i^or^^tey^y 3oa^ttas (ST22) £*i 

fzEB&A^y^r— * D d6^3 (F) iZTjiT "-3" 
C7)il^|-(i. ^Svi-f >^ffl3Ef-^ D s c li, 

03 ( I ) \Zi*T *+2" C= (+5) + (-3) ] t 

[0O4 4] tto*>, 3&3*HEffiT— *D3 ( = + 
5) yi-fO^D-7-5 6A(DKl8i3fet 

C10") iHL/^ ( "3" ) fefc^lS) 
tUT* (-) 3 fc£lt (ffiT) LT^Z>Ct&fH& 
£U CtLf^lSfeU^U ("TO") ClffijELfc* 
tt ( "+5" ) t^tiXl^ 0 LfctfoT. fl£3fe0K&*O 

u^u (-10-) tsfiri^&mmizw&zntzmm 

( -3 " ) tttz I*/ W 7 X £6M+fc d <t lzUZ>(OX's ;W 

jKrt&ttaau^u ( -9" ) i^^^/sv?^ 

f£l+:*:ti^tt8iu^;u ("12") t4otL*^. ; ih 
< L"C» mslSiEffl^— ^D33b^^H&/\*^^^r<DK» 
€»*Ufc««M->i— x-f >^*SiE^-S D s c 

[0045]^:, c(o*sgf^3§a)^ffi • wntz&tm? 

>-vHr>-*3 A. 3B, 3 C) (DX^jSja>«$cfcy t 
* £fctt (7) S feffl ttfc^ t> <C * «e» / < 7 ^ *»JE ffl * * - 

-vt>t3A, 3B, 3 C<t5ctC5T^i>x— ir-<>^ 
D-7-56A, 56B, 5 6 C t CDWIZffAT £0 - 
<D»Att. > >t"*->X^— Kf-a«taj»*. (@2 0)S 
T10OYES) Lfc^lCgtb^fCfT^^cfc ^(^f^RScL 

[00 4 6] Sfltm35^^ALT^t,«^/<^;n ^ 

-MCJ: tj > >f t >X=E- K$3« (ST10CDY 
ES) CPU2 l(i@li:*tH3Ef-^2 

7«MMtr* (s ti 1) , cco^ifi^is-efi. @2 

©ST 1 9(D*iJ»J(Dfc«>lC*tT-rio L*U ST 19 

[004 7] ^< L-C. 1 ttjEffl^-^tfc^S: (2 
1. 22. 10) £ff$l£T&CPU2 1 ROM22 

4i ^^W^-yt^SA, 3B. 30\zmm 

/^^flSjEffl^— h£StlR *"t* * (ST 1 2) o C 
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*l\z9ttL*>. £-B5fc*T2A. 2B, 2C£j£l*ne»LT 

*5<o 

1004 8] &7^W>-y-b>1f3A, 3 B. 3C 

xmm z>-etz7+ a yotomaxsLT—* (* a / d =i >a 

H<ft$&3®EH&1 Olztt&g-fr&o ^(D^CD^^ W > — 
^-fe>-*3 A(D£-3fc«£3t^-E 1 -E i— EnCOffilE 
RS&^r— < $>(DU^H ci>*B3 (A) Ir^"*" "9" — 
-1 O- -9" T-tbitztTh* ^-Y W> 

10 — ^-b>-9"3B<D^«SCfe^E 1-E i— EnOU 

c^"9" - *io--"9" -e&y . ^fc^-f 

>-f* — S?-t>*3Ca)«MMMlJ|»E 1 — E i-E 
n(DU^JH -9" — "1 0" — "9- X&^tzt 

[OO 4 9] COttjEttBti?-* (Lc) f:il*S->x — 
-7=-f >^D — ^— 5 6 A, 5 6 B, 5 6CO^H/\7^ 
*<D9ZW&UIWT\ ^Bt€-®5fe*T2 A, 2 B. 2 CCD 

>-y-3A, 3B, 3cet*<Dtt&yR£<D^*^g:^ 
20 *o Lf-A<or. -9" ••• "I o" — ** 9 " 

ff2A, 2B, 2C(D*P*:<Dmi}Lb<&<mito&<b§£i}tti< 

[0050] cere. ^^;uLc^lig6feL/^ 

1" iL, L/^;UL ci< "1 O" (Di*Ste "±0" tL 
T^J5St$^X^o BC^W^yt^lfaA, 3 
B, 3 ce*©B»yM»eitT?&*iK. 
l c ^liBafeu^ ("10") tBC "lO" iL 

30 xmm^^ v*rto&m*r- k ^ttas y Br«g £-?z>tz#> 

[0051] ^L>T*. ^PS/^^^^rlijEffi^A'— h 
■T^i. m2ffiiEffi7 r -^±^e: (2 1 . 2 2. 1 

o) $Bist4cpu2m, ^-o-r > — ^-tz 

3 A, 3 B. 3 CICttJSr&S-VX-T^ >-^D — 
5 6 A, 56B, 5 6C£HEB*t>-£& (ST 1 4) 0 C 
ttfZcfc^^SlEII^^—^^U^^L r 1 (i. S3 (C) 

^taAOmS^E 1-E i — E n CD«-U^<;U 

l r i a< -6" — -8" ••• -7" -e. ^-<>^>— ^-t 

3 BO^U^JH r1i^ "7 " — -9" ••■ "8" 
T'. ^f-^^>>T >— t>-b>-^3 C0^UK;ul r 1 j&< 
-9" — "1 0" ••• -9" T*$>£o 

[0052] CCO^iJEaaS'r— £ (l/^/H r 1) Am^> 
x— -r-f >^O-7-5 6B(0fifegi%TLtfty t 
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-f<>^a-7-5 6C(i, 03 (a) fc^-^u^ju 
Lc ( *9" ••* "1 O" ••* "9" ) t (DgtffcaM&T*. 

[0 0 5 3] ?fcl^T*. CPU21I1 ROM2 2IClStft 
Mtfc^DSf^Zj::**. @3 (D) C**K2ttjEJfi 
f-^D2^ (ST 1 5) ti. S^HIEfB^-* 
D2I1 03 (C) fZ^-T^ttjERBl^-* (U^L 
r 1) ^SSSfeU^A, ("10") lCtj$4E-r*-£<Z> 

T*^^ii (D2) r-fe^o -o^y. §^>rw>— i>-tz 

>^3A, 3B, 3 CfD&femg&ft^E 1— E i — E 
nO®2^jEffl^— ^D2li, "+4" - "+2" - 

"+3" , M +3 W — " + 1 " - "+2" , "+ 1 " ■•• 

"rfcO" ••• "+ 1 " 

[oo54] ^< it, m/*??*?— 

(2 1, 2 2. 1 O) I*. 03 (D) dsK^g 2 fcliEffl 
T — 5* D 2tR (B) fC^T m 1 ffilEffi^r-^ D 1 £ £ 
WffiLT* O^yjSJt (D1-D2) LT. H (E) K 
^TTO/^^-T— *D d (ST16) 0 

[0055] S-^«Y>-f>— : x-tr>1t3 A. 3B. 3C 
O&WmSRg&k^e 1 — E i •rEnO&iH/N^^^f 
-^Ddtt, 3" — 2" — "-2" . "—2" 

... -j - ... - — 1 " , "± 0" — *±0" ~dr O" 

x-^Effi^mJ^S: (2 1. 2 2) lC<fcoT^»3§tt> 

=e g 3 o rcets c s t i 7 ) $*l*„ 

[OO 5 6] >>x— ^fcSIET-SDs cCD^flt 
• Effi) ©^Staz^E— K(c3tftt0@;t* (02OST 1 
8CPYES) £. MET-7>2 7li^t (ST1 

f-^Ds cosaffia<tei^2w»j (st 1 9ono) -? 

[OO 5 7] T2>£. S&3*SIEffiT-' *£fi&^S (2 
1, 22. IO) ^7-<>-r>-v-lZ>-9-3 
A. 3B, 3 C(-**l£f * vx— ^-<>?D— ^— 5 6 
A. 56B, 5 6 C£BKlSt>-££ (ST20) «, C0>if 
■BcnWttiSL^T — ^ (D L r 2 6*03 (G) f^"3~fiS~C 

I0058) TUt>-£>. §7^W>-vt>t3A, 
3B, 3 C (D^lSEft E 1 - E i - E n (D 
L r 2(£. "5" — "7" — "6" , "7" — ~9" 

- 8 " f " 9 " ... - i o" ••• " 9 " T?&4. CO^l/^ 
;UL r 2^£>-r£>£. fS) (C) (l^T&^^^L r 10) 

Etf-Si&TL. W>—>fe>1t3C<oe 

^U^JUL r 2 t^L/^H r 1 £ 1*. &—Vt£Ul^ 
&3i:fe*T2A, 2B. 2 CO&£&&ilZt$\iZ>§£ltftte 

iCt 6<J5»® <t awe**. 
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[0059] &IVC'. SSSfcjEffi^— (2 
1 , 2 2. 1 O) tt. S-tta&T— * (L/^;UL r 2) £ 

0$yig3«iEfflir— 9D3££flc (S T2 1) 

§g3«iEfflf-$D3tt, 03 (H) fC^-T "4-5" 

... -+ 3 - ... -+ 4 - f "+ 3 " — "+ 1 " - + 

2" . "+ 1 " - "±0~ - "+ l - -Kr&>Z> 0 
[0 0 6 0).^t\ W&/^^3^r— &EE&mm^Bi 
(21. 2 2) fi^fff^tt^^'J 3 0(Cffitt«^$^l-C 
10 t^i^/N^^^-^Dd ^ttiH-r (ST 2 2) 0 0 

3 (F) ll^-ratU^ttfc^Bt/N^^^r-T— ?D dl±. 

Ikt&lZlBl (E) I^^E«^^-t±fr^Bf/^^^-x- 

5»Dd<t$?Ll\ 

[0061] fr< LT. i>x— ^rO^^jE^r— ^^Rg 
E«¥S (21, 22. 1 O ) ©3 ( F ) fC7*-f IS 
tt/^^-r— *Dd£|E! (H) l:^t$3?lEfflf~ 
*D3££ffllvt. Stir (D3 + Dd) Lt, «->x — 
"T-f >^ D — 7 — 5 6 A. 56B, 5 6C(D^m/\*77 

20 "r-*Ds (ST 2 3) + *>Iz1GJEt— 

?)\,2 7lc"Etfi (S T 2 4) "T&o 

[0062j§7-fW^-vt>-9-3A ( 3B, 3C 
fCOlvC<D ! fr:>x— r-f l/?t&iE^r~? D s c (£. 03 

( I ) iZTji-r "+2~ - "+ 1 " — "+ 2" . "+ 1 " 
... -jto" — -+1 " , "+ 1 " »• "± O" — "+ 1 " 

[0 0 6 3] (ItSlE^lE) 

s^rasaftcHtfittai^— K^a« (sn soye 

S) -f&t, liiEf~^U2 7ICvx-T<>^]Ef 
30 — s c j6<Etfi£*t"Cl>* (ST1 9CDYES) (D 

-e. cpu 2 i «:Y^iqifz»^<oi5ts (a^ffl^) tc 

RlgflJttfcMfife^. «-^^>-f>— ^-tr>-9-3 A, 3 
B, 3CIZW&&Z>'£Z> (ST 2 5) 0 &mZSL^r— ■$» (i. 
A/D3 >/\~ 5? 5 Tf-7* ^Mb — ^ BffefiB 6 

[0 0 6 4] C<DT— $»^jft«P6 (±. ffiiE^ — 3f;U2 7 
(CEtt^^tfcixx-ir^ >^ffl|JE^f— * D s c Jbqg&fll 

t>t3A, 3B. 3 CO&ltnU&m^B 1 —E i - 
40 E n (DttlSl'T — £ (KttB&IBflfeT— ^) $@3 ( I ) tz 

i-fo^i (st2 6) L-z>-z>iEmm®imm^- 
zoiEmwtmmi&^r— ^t*. ©{a^a^i 

0"eSbi^*t^'<»^'J 2 6tcEtS (ST2 7) 

— yRAM2 8[-t§^^tL^ 0 
[0065] L^LT. CO*S£ff^fC<fcm^ €-7-< 
W>-yt>tf3A, 3B, 3C^fflOt§yi-f 
-r>y*D — 7 — 56 A. 56B, 5 6 C £ 0>fH)lC}$ A ? 
50 ttfc^Bt/< J 7^ : ^?iiEffi^v— h^t>KBSof-fIlE^ 
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■X— * (Lc) ^IIC^-fW^-vt^aA, 3 
B. 3C(Dtt©yA7 7^$t?«iajEfflf-$D 1 
££j£pTte. frOS^-T W> — v-t>^3 A, 3B, 

A. 56B. 5 6C^£ttS*of::ti|jEttBl-T — * (Lr 
1) $II:#Vi-fO^D-7-5 6A, 5 6B. 
5 6 CCDEBfr'^^^frS^ttjEffix— * D 2 
fiStPlUg-efc^itit^ Jg2ttIEffix— ?D2tKl *S 
lEfflx — £ D 1 i^JfflLt^>i-f-f>^D-7- 

5 6 A. 5 6B. SeCCOmft'^V*^— SD d £4= 

A. 3B, 3 C&mi^Xttfc-fZ>&isJL—'T>< >^D — 
7-56A, 5 6B, 5 6 C6> t»ttti3 LfdM&x — ■ 9 
( L r 2) ^Il^vx-f-f >^D-7-5 6 A, 5 
6B, 5 6 C(DIBH&/\^y*££t?3?3fc§jEffl7 r — * D 
3 £^jr^f£fr0^x— xV>?ffiIEx— s c £ 

^twgte* 1 * m 3 ob^mm-Dtimte't^v*^—* a 
x— yji,2 7f-EtSRrteic^s;h/ci^<DT*. ib&se 

IfciTCKlB L TtSlEx- 2 7 fcEtt £*tf- x — 
"X-O^SJEx— £D s c^tvi- x -O^telE 
mil §i/l-f-f>^D-7-5 6A, 56B, 

y ^^SLTrf^io 

[OO 6 6) &tz. mi «IEmx—?^^S: (2 1, 
2 2. 1 O) Sg2raiEffix-*ifcKfc#8: (2 1, 2 
2. 10) t, EHBt/^^x— (21, 2 
2. 1 O) t. ^Sgtt^M 3 0<t. «B|/\*7 7 + f 

— ^eistttap^e: (21. 22.1 o) s&3*t85es§ 

f-^i^R{2 1, 2 2. 10) *>x— x-r > 
^teIEx-*£tfEttS113P¥K (2 1 , 2 2. 1 O) <t 
§Vi-fO^O-7-5 6A, 56B, 5 

6 C <Dmfe'<^ ^3r£8** L vx — x -f >^*JiIE ffi X s 
— S D s c $^J3£pIte^O»IEx-^2 7 (CEtlRTfig 

£ fr ^ *£ 1 1 T* <fc t * I* » i * X & 4 o 
[0067] &tz. ^fff/^^^rflljEffl^^- hl**^: 

[O0 68] ?«=»fC yi-fO^iEf-^Dsc 
a^RISSte^'J 3 0KEtI£t$£n&*,a><tft*E5c£;h, 

O^C^vi-f-f >^D-7~56 A. 56B. 56 
COS feK<6T(DK» £R*2r L tz7S&K<DWmmJt* y 6< 

[0069] ££>fC. £->X— X* >^D-7-56 
A. 5 6B. 5 6C<DfifeS(STC0IS»^^T'^^CO 



(9) ^R^9-~3 1 2 7 6 5 

18 

t\ &vi-f-f>^D-7-56A, 56B, 56C 
1007 0] 

— vtr>-9-^fflUT«->x— -xV>^D — ^— tC)f9i\Z 
* A $ tire 9§B&/ \- =z> V IE ffi x V - h ±Bm o Tiffi 

^^^^^iffiiEffi^-^^^prm. ^o^^-c 

>^D-v— (Dmm^^ ^^r^^trSS 2 ffijEffix-^ ^ 
£RrateT*fc*<t£*,fc. m2ffloEfflx— 5?irSg1«]E 

A77+f-$ °nrg^ o:p»$e&> ^ y ize«bj 

*-vHz V-X^mNTStlfc-r&'&Vx — -x-f >?D — 

t>ttffi Lf-amx-^ ^»cSBt#->x-x-f >^ 
D-^-(7)^5f/N^ 3 ffllEffix— ^ 

20 ^^o^^>x-x-< >^IEx-^^^»^tt>^ l J 
*' ^b«©ofc«©/\*7 74f-^t«3«iEfflf-^t 

ftxi^ox'. m&m i &m&tzf$^xmiE- : T-y)iizK. 

m Z tiX I & is x — x -< > </?SiEx— &m t NT ->x 

[oo7i] &tz. m*m2<Dmmiz£ti&. mi ^2 
x—? ^^a^6ti> ^ y icEntr «m/«7^^-T— ^ 

Eli«W?St. m3ffiIEfflx— vx- 

^y^ffilEffl^-V— h^fflLNT=§-v-x-x-r>^D— ^ 
(DTO/^^^^r^BStffeUfci/x— x«< >^ffiIEx-^$ 

ifctfoHig^ottiEx— ^;urcE«nr^zBii£$^Ttxi 
*>#«iEffix-v- a • mmftmtm^ftmtzft 
[tai) *§em<Dmt&fe&zyK?®n®X'$>z> 0 

103] P1C<, s &x r — ^<t^4x^<DK^^|»Bfitifc 

[®4] K&mz&mr ztz&o)H&&vt®X'$>i> 0 
ess] is]i:<. iiz^^-c>-r>— i>ii>vt%~>x 

50 T'$>5>o 
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me) bc<, «a&@T'&* e 

[0 7] HIX. @80t'fc4. 
2A-2C S**T 

3A-3C ?>rw 

5 A/D3>/\-^ 

6 T-^XftSJ 

lO SftffiSEIB (£1 ffijEffl^f— $2 

2 O tt»ZL~ ^ h 

2 1 CPU (SMffilEffli?— < S»^f£^©. 55 2*83Effl 
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10 



2 2 ROM (S51 ttlEffi^r— m2ffiiEffl 

2 3 RAM 

2 6 ^-<>>fj 

2 7 «5E^~^;u 

2B -f J* — yRAM 

3 0 7Mtt^%U 
5 O 

5 6 A — 5 6 C \s x — "T -f >^D— 

X ^jt^FoJ 

Y Mi&SSrffl 

Dl Si ffijEffi^f— £ 

D2 U^raiEffi^-S 

Dd ^Bf/^^-T— * 

D3 ^S^jEffl^— 9 

Dsc i/x-f-f >^ffijEf~^ 



[013 



C06] 




21 CPU 0»l|OEJ»^-fr^H»«. W2HGDB5*-*fiaeWl 

22 BOM OllKE»r-^aSSM. ««iEW-^*flt«i 

. niwsnii-r&s&m. 

3 0 TMttt'eu 

66A-BBC V*~ro^D-^ — 

Di frt«Ejir-f 

D2 BZttJEJir-* 
Dd Wt'<5?*7»-* 



23 
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-E i - 
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-E i- 
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10 
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10 
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+ 1 


±0 


+ 1 


+ 1 


±0 


+ 1 


+ 1 


±0 


+ 1 
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6 


8 


7 


7 


9 
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9 


1 0 


9 


(D) D2 
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+ 8 


+ 1 


+ 2 


+ 1 


±0 


+ 1 


(E) Dd 
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-2 


-2 


-1 


-1 


±0 


±0 




(P) Dd 
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-2 


-2 


- 1 


-1 


±0 


±0 
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10 


9 


CH) D3 


+ 5 


+ 8 


+ 4 


+ 3 


+ 1 


+ 2 


+ 1 


±0 


+ 1 


CD Da c 
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+ 1 


+ 2 


+ 1 


±0 


+ 1 
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±0 
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+ 1 
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